Blast lung injury (BLI) is a relatively uncommon feature of victims involved in bomb blasts. Patients may present with clinical features of different proportions; and clinical imaging forms an important tool in managing these patients. BLI is very uncommon and therefore offers a challenge to the emergency room personnel. A complete patient assessment with a holistic approach should be kept in mind. We present a case of suspected lung injury of a young female who was an innocent victim of BLI and who was managed conservatively. (Hong Kong j.emerg.med. 2017;25:85-89) 
Introduction
Bomb blast injuries in civilians in non-combat setting have become increasingly common over the last decade mainly as a result of terrorism. 1 Bangalore has become a witness to this after the bomb blast in Mumbai in the recent times. Lung injury is a frequent component of polytrauma sustained by the innocent bystanders. 2 Blast lung injury (BLI) is a direct consequence of a blast wave of high explosive detonations upon the body. 3 Patients may present with severe respiratory distress or not.
Case
A 19-year-old female was brought to the Emergency room with history of bomb blast injury. Patient was supposedly standing near the site of bomb blast when the incident occurred. She was taken to a local hospital within 5-10 minutes of the event and was operated for her shrapnel and rubber pellet injuries of the right lower limb. She developed sudden onset of breathing difficulty the next day and (approximately 36 hours after the blast) was transferred to our tertiary care hospital for further treatment.
On arrival, examination revealed a conscious and welloriented patient with a heart rate of 110/min and peripheral oxygen saturation of 68% (improved to 10 liters oxygen/min). Systemic examination was within normal limits. Primary survey and secondary survey were normal. Arterial Blood Gas revealed severe hypoxemia. Chest X-ray ( Figure 1 ) showed non-homogenous opacities in both lung fields suggestive of non-cardiogenic pulmonary oedema. Ultrasound chest revealed mild bilateral pleural effusion with underlying lung collapse and consolidation. Electrocardiogram showed sinus tachycardia. Focused Abdominal Sonography for Trauma (FAST) scan and portable echocardiogram was normal. Computed tomography (CT) pulmonary angiogram revealed patchy alveolar densities in bilateral lower lobes and posterior segment of upper lobes and areas of ground glass attenuation were noted, more prominent in lower lobes. A differential diagnosis of toxic chemical gas inhalation injury or a Blast lung injury was suspected.
Patient was admitted to the intensive care unit (ICU) of our hospital for further management and was started on high flow oxygen therapy. Endotracheal intubation and mechanical ventilation was kept in mind in view of the chest X-ray findings. Either of them was not attempted because patient never showed signs of any respiratory distress. Further investigations showed elevated total counts and altered coagulation parameters and patient was treated accordingly ( Table  1 shows the treatment plan instituted).
During her stay in ICU, considerable improvement was noted in the chest X-rays (Figures 2-5) and also symptomatically ( Table 2 shows the sequential improvement in the arterial blood gas [ABG]). Hence the high flow oxygen therapy was tapered down to nasal prongs. Patient was transferred to ward after 5 days stay in ICU.
Discussion
Lung injuries due to bomb blasts can be caused by either the shock wave generated by the bomb or the toxic fumes generated from all the burning of the incendiary materials used in the bomb. It is not a necessity that Blast lung injury (BLI) should present to us with any external injury to the chest, but it is usually a clinical diagnosis based on the history, the sequence of events, symptoms and radiology. Mackie described BLI as a direct consequence of a blast wave due to the explosive detonations upon the body. The effects of the blast waves usually fell into these categories: primary (direct effects of pressure), secondary (effects of projectiles), tertiary (effects due to wind), and quaternary (burns, asphyxia, and exposure to toxic inhalants). nothing to which it can transfer the kinetic energy received, causing it to accelerate. Implosion damage is caused by the rapid compression and expansion of gasfilled tissues and inertial damage is generated by shearing between tissues of different densities that are subject to differential acceleration by the shock wave. Hence, these effects are usually seen at air-fluid containing organs such as the ear, lung and gastrointestinal tract. Of these, the lung being most susceptible, the extent of lung injury becomes important when defining morbidity and mortality for blast victims. 2 The impact of blast waves upon the lung results in tearing, haemorrhage, contusion, and oedema. These result in a rapid respiratory deterioration and progressive hypoxia with resultant ventilation perfusion (V/Q) mismatch and subsequent acute respiratory distress syndrome (ARDS). This rapid ARDS picture is usually a direct result of the high-pressure wave front passing through the interfaces between air, alveolar, tissue and blood vessels. The pressure front causes chest wall displacement toward the spinal column, leading to transient high intrathoracic pressure. This high pressure leads to tearing of the alveolar septa, strips the airway epithelium, and leads to rupture of alveolar spaces with consequent alveolar haemorrhage, oedema, and alveolovenous fistulae. 3 BLI has been diagnosed as a triad of (1) apnoea, (2) bradycardia, and (3) hypotension and may occur without obvious external injury to the chest.
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Literature does not reveal any standard criteria for diagnosing BLI. It is usually confirmed by the following criteria: chest radiographs showing a butterfly appearance (with or without pneumothorax) on admission and increased haziness in serial chest radiographs; the presence of burn injuries; and smoke inhalation of the upper airways as seen at bronchoscopy. The Lung Injury Score (LIS) was obtained through modification of the Murray score by adding individual criteria scores and dividing the sum by the number of variables used: no injury = 0, mild to moderate = 0.1 to 2.5, severe >2.5, and maximal score = 4.0. Our patient belonged to severe category (score>2.5).
Mackie
3 in his review said that the reliability and validity of both BLI scoring systems and LIS was not established and its application in studies of Sorkine 7 and Pizov 4 was limited due to the small size and retrospective analysis. Centre for Disease Control (CDC) also pointed out that there were no definitive guidelines for observation, admission or discharge following emergency department evaluation for patients with possible BLI following an explosion. 6 Sorkine et al noted that, compared to ARDS caused by other means, the large area of ruptured lung in blast lung injury patients make them prone to complications due to mechanical ventilation. 7 Moreover, positive pressure ventilation and PEEP should be avoided whenever possible because of the risk of pulmonary alveolar rupture and subsequent arterial air embolism. 4 This was also advocated by the CDC in their fact sheet. 6 High flow oxygen, airway management, and tube thoracostomy in the setting of pneumothoraces; mechanical ventilation (when required) with permissive hypercapnia, and judicious fluid administration are the essential components in the management of blast lung injury. 8 A single case report was reported in India in which the patients were intubated and ventilated. 9 However, in our case, the patient was not invasively ventilated but was managed with incremental high oxygen therapy despite the alarming radiological picture initially seen. It reminds us that we should always consider the clinical assessment instead of only reading the arterial blood gases or chest X-rays. Chemical pneumonitis is only a reactionary exudative phenomenon. Once the initial injury is withdrawn, the subsequent effect could be taken care of with oxygen supplementation, steroids and diuretics.
